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1 

ft££ 1 «liS^ K W , 

WEKU-f v«*rtKJB*Sft» WE^MHMHEOJSl 

ftrE^aMMfcKOtJE* 1 *>±H±KtirEv-*fll*i: 
Jgj£ Sixty- h«»Rt, 

It E V - * fittA xngtU^ - * «*±. tc o T ® fi£ S 

«iu 

*rE¥***lE«>* 2 ©iTH-hKMMaSftt**** 1= 
>W*i:»L-Cv*4*2*Wffl<0 

DtrE r ^ - k«* <r> mm ic j&fS. s ft t n&m <n -> u * -f 

MES&JgOv';^ Kd-tKJfcJSSfttT/- K*ffi 

«rE Ku-f t'Bss; s ftv tWE^SMMtso* 1 

firE^-^&fll-^JKSft, flrE¥3l'*2£«<OlfflEf& 

UtrE^aHMfcR^lffE* 1 o±H-tK«JEv 
IEKM'/««U»* , 5, HrE^-^fctfUiK 

ItrEr- h*Mtlll©±c»rtSftfcy- ^< 

WE v - * fH#a i^E^ - * J: k o r j&s s 

ft, cwv-^fiat^-^i«ii: *fi*&1-*v-x* 

Its 

«fE¥*#**«>* 2 ©±ffiflHi»J« S ft, WE K H 

#*£-trliilEKl"f ^JiO-SBICJKsKSfttm&KIS: 

ffES^S^v'J*^ KE.tKJ&JSSixtTy'- Km« 
ft 2 ig^MO^ - * JBdS-T Xfl t , 



2 

tlrE^-^1Hi*rtK» ltE**<Mt*«>»i©±ffi»w« 
t&E¥3HM6*W>* l o±S±tcfcvc, HEV-^K 

o±ny- nft»K*jB*-r fixate 

E^-***±K» lWEy- Mft»R«r^U"C*'- 

«rE**ff**0»2 0±lH^iP2**SOr>'- F« 
io « J: &Xgfc, 

l£tkS-£-CfflE7>'- KfiWaa^OTV- K«*i:» 

LTV&SB53*S"£tr]tirEKW v^iSO— 

frEv'J-9->f KJf Wiit-CT^- KSS^f^-t^XSt 

ltrE"«-^1B*rtc, t»E¥»#**M>*i«>±IHK* 

ffiLTV^^ 1 jgmiaov-^fii^^ffMI-SXfii:, 
UE-^&tt&fcO* 1 «±®±Hi3V>T, tfrEv-*« 

aititEKu-f >«*ic»* t »), urE'*- 

- htttMlfrJBj£i-*XSfc, 

«lEV-^1H*4:1IEKP-f v«*H»56 t »), tME'*- 

30 mrE**^^* 2 <0±ffil^*ei&SrJfi:tkU'C, ME 
Kl"f >««±K«S2»«fiOlB^FiMl»iMCT>'- K« 
«*»JS-r*X8k, 

«TEft^tt%»KT ^ - KS«ro± v 'J 3 V 

<bfc«]*:Ftta*flE7>'- Kffitt*r3gjS-*-4ISi:*IB 

lS8B*>#Hia:tt9i] 
[0 0 0 1] 

BtJE^W I G B T (Insulated Gate BipolarTransisto 
40 r )07 -/- KflliSUM-r* t<7?T-*So 
[0 0 0 2] 

[^*w«W] IGBTIi, 111 1 KttS S ft -& J- -y 
0 S FETffiit, T^tc^M h7>y'X?«3gt 

yf-E-^S^SIl^lix If KJB3 57-120369 ^fRtC 
il^SftTu^o COBl*#fl?.L, y'Jn^'Jx-Mi: 
BfiKSfttNf-Y^;!' I G BTSrtniULT^OffijiSl/ 

so WW$gL 1 l±, JfSt-) l-5 0/i m, ^m^WtSit^ 1 020 C 
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3 

m-30P + ry- KffiAl 1 ^<bfc>), fOf 1<0±1 
± tr N - K U > 1 2 mm Sftft5"j3>*|# 
Jf 2A*xfc f **i^jUj£gKJ: •jaJISftTV^,, i «0 
N- KW 2^KI4, lWPl^-^ISl 

3d*, S<btC, iOPS'S-^Ittil 3>fi:li, N + V 

«. £WKW 2#^«$ftTV»*i|i»fldi2 

<oiiffini4, »v»y- h mm i 5 £^ lt 3 

Vr- h 1 6tf&ltbtLX\t>&o V-^fitl 4t^- 

h 1 6i:8*Lt4«y- Mil S^aSft, P + 
ry- K«*l 1 »C»«LT, fiftill^2©± 

10003] ttz, P + 7S- KfMtl ltN-Kl-f 
2WF^lCN+>'^->7TS4:S:{t7 |l wfll3t'{)— jfeU 
-Kt)^Tv>* 0 ,r*u4, 7^ - KHi47i»?,col?L<OS£A 

x.4^<b-C§, 77ii: ioTN- Kl"f >$g 

*i 2iif<n;ti ! ti5 0 z.<Dm&<ni gbt 20 

14, PN»-frfci»/W 7**itaitfc»'frfct!ireffl2Jiji f 

/H G B TO-fttt4»jS*ttCov>TR9!t4 P 
+**#*RlCN-KU'fvWi2, i£(4, WE 
/<>f^*-!BTI±, N 7rfi:i^TN- Kl' 
-J"/«12t«ffi«S?*T, P+-N-, ££14, 
P+_ n + _ n _h 7 i-/N*^i-& 0 -g-O&ffiiEL/.: 
<t 9 H, N~ KW >fH3cl 2 ^icPS^-^^iSl 3 30 
U £©PiH' , «-.*«*'PK 2OC0NS 

WiePM^-^H^l 3&U r NSV-.*fl!i*l 4 14, * 

3$aBI4, ffiil2 2t«a?*t, £<0*6lilK2 2l*l<D& 

#V y'Jnvy- h l 6 £Jf2j£1-& 0 
[0 0 0 4] iO#'J v'J 3 zsf- h 1 6±<7)^i!t)JI2 
2 ta»W»:Ht*LrrS*i»E#y v'J a >r- h 1 

2 2HK»ttLfc1l1HBPH' , <-*ffli*l SXVNav- 
*$S«1 4UI4, #SV-^^I1 7^5*14. T 
K«*l 1 tiJP+fi#Ml^20±Ii: 
14, VTIMI 9rfMl&2tl2>o ZOXilzm 

J«Lfc**fr«Bliy-.**«l 7*«*U TS-Y 

6UjEWE*SliD-i-*lli\ -ttCMOSFETi:R«i: 



4 

it, V-*fg&l 4 #5)f- + */l'S'iL-C KL"f 

1 2 ©atESMfrKttT-a*** U «^-0*«Jl*»JgJft$ 

iMKiDt K W 2 cpfcT^- KWffil 9 

fiO-^jfeffLTv^, P + ry- KUttl 1 tN- KU-f 
>W*1 2 * L< liN+/<? 7T*OM*J0lyW T Atk 

N-Kl"f>«*12 'ME?L<D&A/i t £ C, N^'H 
v«*l 2^0f5jgS*^W?^^i:*USi : -l4iim4»c 
Itii. :o«fflty- h^ffi 1 8 L < lift* 
KR* tf-f- * ^ A» H C , »*T-I4H IT ffiih*» CI 

So 

[0 0 0 5] S F ETT-14 Kl^fVf^Cl 

v>*£-*>, KW>*«jW| r .v»».frci4 > KU-f>«* 

i«MOSFETC* >ffiS;Oft*ft»T*o fc. 

I GBTT-14, JKEKl"f >ffltt£ f £*ffSEM*$tt& 

[0 0 0 6] 

[gmmikLx n ti-zmm] co4t^igbt 

(4, TV — K®«*»<b KH" V®l^tplcaALfc^S^r 
t'J7 (jE?L) ©— »*»jMI^8* t'J7i:UKW 
>ffla*i:SfSntLi% Sot, £<OIGBT* 

m^OSEittJhiOrtSWSftfc^ft^iryT COL) 
^WtBStuftS-C, COIGBTIit7«S8C4 64 
v^o Sf>t:, COIGBT-CI4, *7B$i: KU-f 

?> « 4: 3E?L«58EX Sr Rig L, tt*fi(| H 14 ^ - > 
*7^H* f ffi*i)-Cg< 44 0 I GBTt J4— 

«S:fitJ^MOSFETi:Jt-<T^l 0^<om»E?-iiK-ri t 

X.?.S-#o-CV>4 0 :^liiIGBTH>^-?f 

[0 0 0 7] Mffil GBT«3^->*7^M*at#"t-* 
^rftt Lt*t>J77^7^^AS-I<f4fS«^ 
Htv>4. ^ijxl4*, Au, P t ^©*£J!i0;ffer£, fb 

Mi-S^ft^ffifflLT + ^'J 7H 7^>f <i- 
Sit^tiio LjJ»U ^->^-7B#F4t45Sc#$Ji4 

I GBTOft7<:WflJ.irT-*>4fi*>jgUt^14* J 

A«r«lx.4feK), P+7V- K««©*#*tt*JK*Tif 
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©$tfaj£ft£T- I27tt4b»ft * ±(f & t ««tt*»T*» 

•5. $!lLtM»;7Ti«?^iV> 0 -Tft:b*>, I 

K U?fiW.®Wt%.tfTi!>* >K >< ? 7 r m * s W-< ft o 
TJBf*S*i.ft«i*tt»^*L* < ft4 e 

[0 0 0 8] £f>tc, 1 2 0 0 VW_h?5&ifriEl-ft4 £ 
##Uffi*tt»*flE (S5X10 13/ c m -3) r-J?v^ 

( 1 0 0 M mJ£J.±) N - Kl"f >«*#d&J5i: ft •) , S 

o±ii:, p+r^- K^*££-f *>&x~c : &i£-rzm 

#PI¥2 - 7 5 6 9t&Si:^?itTi>4^ 
CW-MftflliS-CliP + Ty- KflWWl /i mai£a?E 
Uticav^g-g-icft 4 /.:*!>, WLWtfLm<0%m$:%:rtg> < ft 
»K ft3eufc*^-«tt*»4i ft v»o *f£^ 

JEt * - >^-7B#^<0 h U- K* 7 jet* 
*T-#14#f#<b;h.4#r:i.ftT>' - KflHtSr^i^ftWE 

[0 0 0 9] 

H«#*«xfcl GBTOUSry- K«*fc;i©7V 
- K«*fcSS-i-4»»fc*triltrE KU>f >fH£©-SBK 
*£JRffitt«tt*»riti-4£i:*4*«i:U Sfcfc, - 

<DTJ- K*«#*jS$it43EflBt::S-£*0 K 

*ft9Ja¥*#«1I<i« t, *rE¥*# 

&ftfc*n**ffl©KU'f HHEK 
H XMWKJBJSfci'U «rE#*#*«©*l o±s 

fiR*rtUJBJ«*h., t*E¥*fr**©l5E*10±lEU 
»ttLTV>4*litfiOV-Xfl»t, flfrE4**ttS 
*©«rEIISi o±!B±»cl»Cv-^*«t1!irEKW'f > 

-h*£if£Blt, ire**- hlMSWO-tUJ&JSSrt.fc*'- 

-^Ht, fflE^iUM&Koa^Oi^UJBJSSii 
fc® J* «EKl"f>a«k»LTv>4 

»2*ms!<o7v- K**fc* *rE7v- K««svi 

(07;- h'«**ttLTv»*fflfl-*£X-Cv>4UtrBKU 

7 - KfciaroasfficjBjs&i'Lfca&jRrtS'y-fr-f k« 



6 

t , ffrEft&A O -> 'J * K»± £ titz T J - K 
Wttfc*fll*.-Cv»*£fc*i|Sl©#«i: Ltv^o 
[0 0 10] ifc, «rE**ffafe«tc» 
J«$ixfe*l#*a«)KU'f tfrEKWJ'fB 
*rtKJBJ«3*L. 1fflE¥aM*&K0ftia£jir£SttL. 
■Cv»4iS2**a©' , <-.*flH*i:» ItE^-^ffMrtK 

UE**ff**o«rE» 1 o±Btrsas LT 

v»4*l#*Sl«>v-.x«*i:, «rE**#*«o«rE 
ft 1 o±lE±fct>Ev DIE KU-OWCHf 

10 56*0, itrE^-^«*±u»*s*Lfcr- ftti» 

Bit, tirfB**— H6»BlOJiK©J*S*ifcy- h M 

e v - * «*». tnwr E^« - * «*± u g£*< o r ^ * 

St, WE**#*««)*20±B«»c®*S*i. ME 

t, WETy- KflWtRIfiOT./- KgttfcJS LTV» 
4»fl-**trflirEKW >ffi*0— 

20 WtfSLZiXtzT J - Km®i:S-«x.rv>4itSr^2C0# 
Stt LTV^4o 
[0 0 11] SMC, *»KO**flt»«0«jt*ft 
l±> i 1 111© K ii^SMSrti:, 

1WE**#*««)III 1 0±MJCS£ti 1 mm.m 

<dv zmzt, mu*&te&m?>m 1 

30 BfiK-f 4I?Ii, MEV-^flMtffiEKL'^ 

a»o, «rE"«-^iH*±»=, i»Ey- nftiwi 

Mt£ISt, UtTEry- K«*±K»&J10 5"J* 
W KS*©fiS;1-4iat, mTEvV-9-^ KVtrADMAa 
ti^tci^ a**«rlfi«ts*r«rEr>- K«« 
S0 f -«0T>/- K«*4:tt Urv»*ffl«-*^tfWEKU 

-f y««o-»ua&*a:ik«««:jgj*-i-&iei:, it 

M«Kl"(J'Wt4:4*ifl!«Srti:, 

1 OiffilC&ffi LTV>4S 2i9mMO^-X^ 

**JBJ*+4iai:, frE^-^ftttrt^lftE**** 
0±ffi»=*mLTu»4mi»*8!©v-.xflMl 

*BfiE-r4Ifli:, ftE**#**0»10±ffiJ:H* 

E^-^ffl*±»=r- b«f»R 4iat» DtTE 
V-^«*fc«rEKl^f >«*ic»3ft*i), ^IE^-^® 
«±t;» WE^- HeSWt^Lty- ht»«t4I 
so at, fWE**#**«)*2«)±iiit^««»tlit1ttL 
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- Kfll*t3BJflt-r*I8i:*«itTv»4C:i:«rl|S2 0W 
fltfc L-CV4. 
[0 0 12] 

[«UB] KV^f>«*rtO-»i:MSft« 7V-K1H 

am^T y - t § £3&£-r & t % \z 

fi t T </ - Kffl* t <D n Kj&S $ it 4 O v V -9" 4 

y * 3 V ? ? f. Sr5tHi:i--&o 
[0 0 13] 

ttON^**;^ I GBT£iS.f3i-4 0 HI 1 14, IGB 
TOlfft^tllflHTft!), H2aifH3tt, 20 
SfiXStfSBL 11414. IGBTO¥Ilt*i„ * 

-f >«ttl 2 t»Hja*ffiKJ: "JJBJftL 2 *» 

e>4*Pffl7>'- KW*1 1 i: $*rrv»4 0 -7 

j.-^<Dm2H2 5 0-3 0 0 mSJg-CJb »9 , *-<D-5 
*>, PSTy'- K®«1 1 lift 1 0 // m©IJi»*4„ 
N~ KW 1 2 tmii, fi-^OflKOilT 

*> * * flrE¥V#&£ i wss i <o±m iz m® l t 1 

«cl 3 4^14, *i±»)1lirEilSl ©±Bfcl|»LTN + V 30 

■cv»4. ^ico±®±ici±, *v»r- hBMfcBti 5£?> 
U^SSv'J^vy-h 1 6* ? BSIS:?n.Tv^ 0 ;o 
n>r- h 1 6 14, fa^&n^-AffitH 1 3 
Stf-f-wtxTvy-xlHit 1 4 t<7)ffl*&C± -5 KEfiS 

1 3 i: J: 7 K&JBV-*Sffi 1 7 tftfttZflS 1 

co±ffi± KtStt c, fix v»£ „ 

[o o 1 4] mzm i (o±m±<DY- hmmi 5 a, 40 

S i 0 2 if<Oftf!2 2 i:J:otSSHti'5„ - 
x 1 0 18- 1 x 1 0 20 c m-3*lSc7) P ST y - K«« 1 

P t 4ftf>S&«Ov';-9-<f KJg, fllx-lf, AuO-z'J 
t^f K12 l#M?nTV»i 6 ;o->'Jt'f KI2 1 
WJSSI4, 1 /i mSaEWTT* ») , 0. 0 1-0. 1 yu 
mSS^iStaST**. N- KU-f >fK«l 2<D*%i 
4M&KI4, 1 X 1 0 13- 1 X 1 0 14 c m-3fiar**)-2)o 50 
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til 9#M$ii4 0 £OJ:-Mc» flrEv'J-'M KJf 
2 1 il&J&lrZZ ttCi. iiT^-KIil 9 to 

-Kfiiti i n^HLRirz.n?mry- KffittmR&L 

2 4 ^Mt^o »&«i£ffc*I*£ 2 40Kl/-f 
2rtOH««r^-KfSJ*0*StraaBETA<> 

fyfctfflOJ: -5 (CT^- K^*S1 l**ftl 0//mT*S4& 
-£■(4, m£JSi£tfcfI*£ 2 4 <0l?£ *>^I4 10/jmi: 

L "C 4> Z> o 

[0015] £C5t»K, *36Wrii. Plry- W 
lit, Kl"f >fSi* 1 2 <oMiep sar y- K$g*£l 1 
KB*Lfc»#lCAufc4fO*&*J£ffcfl*2 4 *B£tt 

- Kfj|« i i o^ttWftaEdTOv***-? tior;-K 

ff*£^0*-;PO£Al4?&t'jg:: e>1\ *-jko£A 
fi»4«yhKPPx.t>:M, *7^©HffiXtjBi •) C< v» 0 
N _ >'l"f >ffii^l 2<0^rir 'J770MAi«gv>i 

2tO + 1-'J77-f 7?-f AA«ft<, m&%*'L-i)*'Ptt: 
fcl GBTttftttT**. 114(4, 0 1 (DmmUfrZG 

ts&Lfz^-mm (z<om<DA- a' suo»fffiig**ia 1 -e* 
*) r-ab***, i^cii, KEI GBT*«fiEi- 

x-^ni4, i GBTjpjgjssftfcf-^-^Kfl-mgj 
*», ioor- h i 6tc2oo*^*»jgja$*i-cv>«„ 

[0 0 16] «lSc<or- h 1 614, loi;SH$it, i 
#it,*SM1-^ffME^I4, iK»K*^L 
1 W±lc^fiE$ti, ^-^fg«l 3 tv-^gijl 4 t 

±»*3BBES*l.TV>,6 < , IW^JSV-^^il 7 14, wtt 

^mffii 7i4, ary-ao*****, ntE«8E«ii t 
^y- hortcaowy- h 4 s t 

[0017] ov^-p, HI 2 5.^0 3 £#8?. LT^ 1 OH 

tt«o»a*tt*siWi-*. 4-r, y v^wNawt 

* K--/LfcN-vU = VJ|ijg#*«10JB2tf>±ffi4 

\z 1 x 1 0 is- l x 1 0 20 c m-3?Ig<0 *'n v * K— tf 
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2 Jie^^y^J^MftSia ^fti o^mJta-r 

JJS£PSrt**:#K, 1 1 <D±m 3 4r 

Z>V i.-^iKfiL-tho lnFf2£l <0±®3ON 

- KU4 >W*1 2±4Ii:y'J 3>»MfcRl 5 SrSM 
L, :oSfti 1 5 iK^jgJIv 3 >m 1 6 SrffJ&l- 

U C^y- h 1 6 ^7^^i:LT, **n >fi7)Pi^ 

Mi 3*wi?ttK»jft-r*o ^-^fs*i 3(±x r- f- 
ao±;:y- b i 6ii { Et5n.s;t iw&.& 0 

[0 0 18] ^f>tc, PgJ^-.x®*£ 1 3 rttcy- h 1 

cm i ©±BHu»a-r*Nav-^«* i 4 iMtfz? 

Z> 0 ;<ONlV-Xftl 4 Id, Y- h 1 60M^(C|a] 

o«Mo±^y- I- 1 6:* J gEfi£ii-££ fcKfc&o ifc 
K, 1 <om 1 Oiffi 3 O^ffiXtflg 2 W±ffi 

4±UJ&£3*ifc-N s -3W§ 2 ©SffilWtW- 09 x 
I*\ y'J3>Kftlft»f)iSif6fl2 2, 2 3&U 
J*i-*» *<a&, 4 £ Sfti2WPS7/- K«*l HBO 
<0*ft*5JR2 3 £I$*U Aufcf«9ft&«JI£X^« 
? *"J V fK J: •> J&ft L ft 4 0 0 - 

6 0 OtWSffif JSkftlSSrffW Aui^Ov'Jt'f K 
12 1 &. *-<0f£ft5 0 0-8 0 OlCOilK-? 

v'J->M KH2 1 fcay&gL-C->'J-»M K12 1 1*1 
&m*7>- K««l 1 UffitfcU 7/ 1 - KH«cl IS 

4. 1 0±1H©«ltBl2 2 £JS« 

m^m£Lx. ps^-^i^i 3, Niav-^fsiti 

[0 0 19] -f- LT, A 1 ^W^JR*^ffl(-3KScL^ 
v^L, iir- hSffil 8&I>*&«V-.X1S; 
fil 7£BJ&-f&. ifc, 7/ 1 - KflWtflOKttN i«4 

jjss-r* 0 c «>■?• y y utd, ws&LttwvmM&zti 

T</>4o HI Kid, 4* : f-* f ©J«5ifCV»4o 
^iBjBtK^JjStl-SKId, HI4 tc^-ti: 7 K, n-ku 

*o -3v>t, #pm^-^b1Mi 3 Kid, -e-n-rnu-f 
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2 1 3 m 6 mm-r 

4„ y-H6li> i<Of«li^^ tWrSBBSS-T* 20 

co^-^.||i^l 3 <7)SvM-[6]V"g-^^a5 J ?C(02 oco^< 

icfliv^^si«*a«Lrv»4„ r- b 1 6td, ^t<o 

- b 1 6 Id, -ft&tO^it^SttLT^ f;Tl 

10 [0 0 2 0] J^iO-td K, K*ld, KH>f«t* 
«Mf«LTv>tOf, K&OSttlJffigfeTldig 

J:^C, KU-f V*** v 'J = >-*^b b b J: ») SJ »> HI L fc 
SrifiUKtt-C^x 1 7 0 0 Vtcil-r&JSiftlEOkOrt* 

20 •jj¥<-r&#g<ofcv»T>'- K®i*ic$cffifisgi**affl 

SS«S4l 2 0 0V^li, ^Uit^T 2^0 1 

[0 0 2 1 ] M5 *#ffiLT^2 o?Hift«I*Si^ 

■tie -OflifeWi, ie^^V'V^fflfiSfijilcJ: 19 

If. #0 > Sr >f * V'ftA L. ft 1 100W10 B^H® 

js^ffitkiaaLT. mrffi^2 o±®^e>^s^* J ft 1 o 

30 ^ mT-?FS5&©itJS^ 1 x l 0 is- 1 x 1 020 c m-m& 

©Pl7;-Ki«i l^^jS-f^o teottttii, n- 

KV-f >fRi*l 2 t LXm^bttZo Zff)m2<0£.W<0 
±iz^ ZhliZ^ ftO. 1 ^ mSKOA uiSSr^^v 9 'J 
V^jSrf ICJ: IJJK^EL, i *t Sr StfttS L T -> U ^ >f K* 
2 1 «rMt4 0 N- KU-f >®« 1 2 Kid, 

N + V-^«ttll 4 A*JBfi&$ttTiJ »), -e-O«l(0±® 
±Hld, r- hBHbill 5 «r^LT*«*J"J a 

40 spjffl Lfc^OT, 1 2 0 0 VJ^UKDSSffitEEI GBTtS 

W K» 2 1 <0±KI±, N i «*4r*-a-tr&*T 

K«f 1 9 SrJBflti-4. 
[0 0 2 2] 16 «r#B8Ur»3 0SIJfc«*K 

W-fZ>o Hid, #-^*«<OBf®ElSr^LTv»So- CO 
HlftffilTIi, N-> l J3^i|ft«2 5tPiv , ;3 
2 6 t t CioT, 

ffi.2 5 t PIv'J 3 V#-jg#:»m2 6 <7)|6]^-&9 t'fjl 
50 ^ 1 oco® t L < IdM^Offitr^HBf® LT£gffi£^J& 



(7) 



— 5 8 3 2 2 



11 

0Wftl^WI!*ILTSft8*t4. £©»<frK 

«t ow*o»ft»^-ii» titj-gc-r^o n 

2 5*ft 200-25 O^mUiSit-tlSfgLTN 

2 6*«ffiBMLT*S 1 O^mgSOPlT;- Kfig 
*1 1 «r»lS1-4o tOlk, PI7^- KfWl 1 ©± 

5 0 0-8 0 0tgSTS*IU, ■>'Jt'fKI2 1 10 
cOAu ncJfcffcU ry-K*«l 

^-X^i t'O I G B T i LTOiOMSf 

<4, iwaLfcflii ©**«tmi:*ja«:*LTv>*. z. 

[0 0 2 3] H7«r*BllLr*4«)*lfcW*rBl 20 

0H-*o Uli, N- KW 2i, Pfflry- K 

1 t«r^i:N+A7 7 7i2 0*W?JiTV>4 

1 GBT*»3-«Kjjv*-KrffiB|-C*4o N-KU-f 
U12I1, N-y'j3>J(iiMSl i:M$ntv» 
4, fU, N+/<777i2 0i3iO r Pl7y-KI 
Ml 1 14, MSJSJE&rc X *) , JOUfcN "Kl"f >ffi* 1 

2±KJgjS;$*t<&o N+A7 7T«2 0li, Ty-Kfl 

2<nm&frb$ti) t i>&2M*Wz.z<r>-e. n-ku-o 

<7>f£, IM^TN+A';77@2 0*ML, Jt 
^TPITZ-Kfitl liMOL-tio *U. PIT/' 
- Kfli* 1 1 <0±KA uSfcitSLTj^feiftfcaM&S 40 
U AuOy'Jt-f KB 2 1 JMfio -/'J 
f K12 14-^5 0 0-8 0 0t:gJKT*«ij!!iSL-C, 
v'J-*M K*2 1 OA u ****** 1 K&ffcLTy-- 

2 0S^^7 7 7ii:BgtS KU-f^WO-a 

[0 0 2 4 ] BI8&SBI 1 0 *#ILT«I|(?) 

**#*«04*tt«:RWr4. H8 lis 6 0 0 VW1E 



12 

*-r»i±H"C*4o ttttl=, «#M (n s) , «em:tt% 

(a) , mm (v) RVf-ytyox (M.mn&.<om 

14, -tfL-Fft, ttttA* B, CT-SbL, &*{R)<om 
EE, «9C. *->*:74*ttli» ffi&A' , B' , C T 

tt*^-f#ttH-C*»)» (V) , SIC 

TS-YWHL (A) *^to *«*l±, fi«D, ft^tfl 
14, ffiij&D' tC^i-o *»9iTN±, »fl-fl5KJBjaS**tfc 
fi&SiSliScflislOff^lcJ: OT/ - K«* 1 1U(07 
y"- Kfgi*jfi#«9 KW >fBia©** 'J 77-f7^-fA 

7/- K^«^c,o*-;K?DftAi4?Sfjeci t>4v. -e- 
<o*§*, *-;wcor£ASi4, fu ^7B#<o 

SaAfcei *)K<v»jfc*, H8tc^1-4 9U, 7*- 

7DXfiFtt4t»t,iii. St Kt"f>^*+'J7 

[0 0 2 5] -E-OlSft, H9H^-ti9^®^>^;EE# 
tti { x.ibn^„ 11 Oli, Ml fcf (C^-tv'J-^'f KS 

2 1 ©a£**i£tfc**T*£flUS:1l*»tt2 4 t3B*-j- 

2>l3t<Oi£ffc7&jK (ft 500-800 r) «5aE-fbU#-5W 

tc^->-m)E (V) , «t»lc^->*7B#ra ( M s) £^ 
■To i£ffcB#Ffl(4, ZUZftSLmt 1>$}6 Qftx-$>h a ffitfc 

-vt7fifPW t s<^otLi% Ufci'o-c, ^coK: 
tfe?aj£*P^-T £ t ^ - > * 7 B#F«fl atr * >«S* £ <D 

_b, mTiiE<7)|lifeWT-(4, Nf t**iGBTi:-3\,>ra 
WLfc^ 3tc*^-CI±» PfU)HGBTifflV'5; 

10 0a/ mOJlS**d2«||^ 1 2 0 0 V^T-ti 2ft<D 1 J£JL 
TOnx h-C-^m-r^ 0 *^i:lv>47y- Kmffil 
9 <7)*mi4, Ti, Ni, Au, P t , W, M o & f £ 

[0 0 2 6] 

«i4o **«l!£tk1S** t ffft+**T, Kl/ 

- K«**»f>OiE?LoaAli»irei'b4v»>i:i{) x iE?L 



(8) 



7 - 5 8 3 2 2 



13 




14 
















2 






3 






4 




r 151 W <F> fBf M tt ^ 1 

L I2u UU fHJ -^p- 'o» o/L vJ J 


1 l 

j. ± 




L |2y i. J Tfc *5Tj V V i. /AE L 7 U v x X VJ U X v *s (VI UU LZ=J O 


1 2 


N - K b > €IM 


LU=J £ i 1 v > ZrtS 17 U v x 1 u D 1 v v ijpc JlH.— 1— Ti K/l LHJ L2J o 


1 o 


pW|/<- X SIM 


r 151 ^ 1 ^ 1 CTJ^-fcfetfllcT) T P,R T (DW-^Tfe ftffMnxL 

l I2y O J ?p A v ' ^C/wlB ki) v ^ l \J J_3 J. v -/ iScjLa_L-T± wl UU I2u o 


1 4 


N + V — X €IM 


Tlsfl/ll ^1 (n^iltisMtn t H R T CO^fln R2I 10 

L Ufitl *x J JL w J "^c/nB 17 U JL \J J_> 1 U±J o 


1 ^ 


✓ J MX. 1 UfGK 


1 12SJ O J 5^5 ^ ZrtS 17 U v ^ 1 vj D 1 uy( LHJ uy 0 


Jl u 


/Fa SB </ ) —* *s j p 


ri5I 1 ^ Q in^-fcfe^!^ T n R T <T)S!J-;&~r*£B3f rSI^I 

L l2a D i O ^c/HE v -s 1 v_7 O 1 V V iaoc kvl IHJ 125J o 


1 7 




r n37] 7 i g[ 4 ^*-tt;*ai/ri t n r t ^ ftff "ffn 1^1 


1 o 




r n?i ft i ±sbh/ti t n r T^n^ v ^ ~7 ^ v^f ^fpto/k 






❖ — V -ah -7 O "Z /nB*Rfi^5SE+4 7k j"^fe'H:f5! 
y s a s i- 1 S\ vj fhf [bj W^r" tjt 3: /J^ 9 tt Id: Izy o 


9 n 


TSJ + i< «» -7 -y IS 


T 1^1 Q 1 -Tfr jCSt-RH /r\ T f P T /T^i y k*^^rf? ^ IX 




& fig U 44- y k* ^ 




2 2,23 




[hi o] *5fewoa:iiaBEo*>«fft^-v*7^ 


2 4 






2 5 


N 


[01 11 ffi*IOIGBTOBfI0„ *20 


2 6 


P 



[SI] [SI 2] [13] 




(9) 



«BBT 7 - 5 8 3 2 2 



a 
o 

o 

_q 
_g 

"a 



CO 

a> 



[H4] 



! — D 




14 13 K 



53? 



[871 
IB 

4> 




17 „ 
C 72 



14- 13 



^7 



-1 



-17 
74 



30 n 71 19 



[116] 



75 



76 



n 7i 



-1? 

74 



[B8] 



45 



< 30 

* 



15 



100 




* 



b* imt9 rest 
MM <n O 



[119] 



[HI 0] 



5 Or 



4 o 



30 



1 20 
10 




(V) 



4.0 - 



1.1 



1.0 



ttftAC 



-1 —I 1 L_ 



• 0.2 0.4 0.1 0,t 1.0 1.2 1.4 



(10) 



smw- 7 - 




